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© Sheet feeding apparatus. 

© A sheet feeding apparatus comprising a sheet 
containing means adapted to support a plurality of 
sheets and being shiftable between a sheet sup- 
plying position and a waiting position, a sheet supply 
means for feeding out the sheet supported by the 
sheet containing means at the sheet supplying" posi- 
tion, a driving force transmitting means connected to 
the sheet supply means and adapted to transmit a 



driving force from a drive source, and a holding 
means connected to the driving force transmitting 
means so that the sheet containing means is shifted 
to the sheet supplying position by the driving force 
transmitted to the sheet supply means and capable 
of holding the sheet containing means at the sheet 
supplying position while the plurality of sheets are 
being supplied by the sheet supply means. 
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BACKGROUND OF THE INVENTION 



Field of the invention 



The present invention relates to a sheet feed- 
ing apparatus for feeding sheets one by one to an 
image forming system such as a laser beam print- 
er, copying machine and the like. 

Related Background Art 



An example of a conventional image forming 
system such as a laser beam printer and a sheet 
feeding apparatus is shown in Fig. 26. 

In Fig. 26. a laser beam printer (image forming 
system) includes a body frame 302. a pivotable 
printer front plate 305 pivotally mounted on the 
body frame via a hinge shaft 303. A process car- 
tridge 306 including a photosensitive drum 307, 
developing device 309 and the like is -removably 
contained within the body frame 302. and a laser 
beam L emitted from a laser beam scanner 310 is 
illuminated onto the photosensitive drum 307 to 
form a latent image thereon, which latent image is 
developed by the developing device 309 to obtain 
a toner image. 

A sheet supply tray 312 resting sheets Pi 
thereon is removably attached to the printer front 
plate 305, and the sheets Pi are separated one by 
one by means of a sheet supply roller 381 and a 
separating pad 382 and fed to a pair of regist 
rollers 317. The sheet Pi fed from the regist rollers 
317 at a predetermined timing is brought to the 
photosensitive drum 307, where the toner imagje is 
transferred onto the sheet. Thereafter, the sheet is 
fed to a fixing device 323, where the image trans- 
ferred to the sheet is fixed to the sheet, and then 
the sheet is ejected onto an ejector tray 326 by 
means of a set of ejector rollers 325. 

An intermediate plate 383 supporting leading 
end portions of the sheets Pi in the sheet supply 
tray 312 is biased upwardly by means of a spring 
385. as shown in Fig. 27. Figs. 28 and 29 show a 
mechanism for urgingly engaging or disengaging 
the sheet Pi with respect to the sheet supply roller 
381. In Figs. 28 and 29. a drive ring 393 receives a 
driving force from the body, and the driving force is 
transmitted to a drive shaft 380 integral with the 
sheet supply roller 381 via a control ring 390. 

As shown in Fig. 28. in a condition that the 
drive shaft 380 is locked by a pawl 39 la of a 
solenoid 391. the driving force from the drive ring 
393 is not transmitted to the drive shaft 380, with 
the result that the sheet supply roller 381 remains 
stationary. A support arm 387 formed integrally 
with the intermediate plate 383 is pivotally mounted 
on a support shaft 386. and a roller 387a disposed 
on a free end of the support arm 387 is urged 



against a largest diameter portion of a pressure 
cam 389 fixed to the drive shaft 380. 

When the solenoid 391 is activated by an elec- 
tric circuit 392. the pawl 391 a is disengaged from 

5 the control ring 390, with the result that the driving 
force of the drive ring 393 is transmitted to the 
drive shaft 380. When the sheet supply roller 381 
integral with the drive shaft 380 and the pressure 
cam 389 are rotated in the direction shown by the 

to arrow, as shown in Fig. 29. the roller 387a is 
engaged by the smaller diameter portion of the 
pressure cam 389 to rise upwardly, with the result 
that the sheets Pi on the intermediate plate 383 
are urged against the sheet supply roller 381 and 

75 are fed by the sheet supply roller 381. 

When the projection of the drive ring 393 is 
engaged and locked by the pawl 391a again after 
one revolution thereof, the sheet supply roller 381 
is stopped and at the same time the support arm 

20 387 returns to the condition shown in Fig. 28. with 
the result that the engagement between the sheet 
Pi and the sheet supply roller 381 is released. 

However, in the above-mentioned conventional 
sheet feeding apparatus, the following problems 

25 arose. 

(1) Between an outer diameter of the sheet 
supply roller 381 and a sheet path length ti 
extending from the sheet supply roller 381 to 
the paired regist rollers 317. the physical regula- 

30 tion or limitation Qir > ti > (Dir - a) arises 
(where, a = about 0 - 15; O = diameter of 
roller). That is to say, the sheet path length ti is 
limited by the outer diameter of the sheet sup- 
ply roller 381. or the outer diameter of the sheet 

35 supply roller 381 must be increased to maintain 

* the adequate sheet path length 1 1 , thereby mak- 
ing the apparatus bulky. 

(2) Whenever each sheet is supplied, the inter- 
mediate plate 383 must be lifted and lowered 

jo once via the support arm 387 through one revo- 
lution of the pressure cam 389. 

(3) Since the support arm 387 must be lifted, 
the profile of the pressure cam 389 has an 
abruptly inclined portion 389a. with the result 

45 that the impact between the intermediate plate 
383 and the sheet supply roller 381 generates a 
noise. 

(4) Since the drive shaft 380 is integrally formed 
with the sheet supply roller 381. the paired 

so regist rollers 317 are subjected to a consider- 
able back tension. 

(5) Due to the above reasons (1) - (3). the sheet 
stacking ability is limited to some extent. 

55 SUMMARY OF THE INVENTION 



An object of the present invention is to provide 
a sheet feeding apparatus wherein it is not needed 
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to control the shifting of an intermediate piate 
whenever each sheet is supplied. 

In order to achieve the above object, the sheet 
feeding apparatus according to the present inven- 
tion comprises a sheet containing means adapted 
to support sheets and capable of shifting between 
a sheet supplying position and a waiting position; a 
sheet supply means for feeding out the sheet sup- 
ported by the sheet containing means at the sheet 
supplying position; a driving force transmitting 
means connected to the sheet supply means and 
adapted to transmit a driving force from a drive 
source; and a holding means connected to the 
driving force transmitting means so that the sheet 
containing means is shifted to the sheet supplying 
position by the driving force transmitted to the 
sheet supply means and capable of holding the 
sheet containing means at the sheet supplying 
position. 

With this arrangement, the sheet containing 
means can be held at the sheet supplying position 
by utilizing the driving force (from the drive 
source) for driving the sheet supply means, and the 
impact noise which may be generated whenever 
each sheet is supplied can be prevented. 

More particularly, the sheet containing means 
is constituted by a pivotable intermediate piate for 
supporting the sheets, and an elastic member for 
biasing the intermediate plate to the sheet sup- 
plying position. The holding means serves to regu- 
late the intermediate plate to the waiting position 
by means of a cam means in opposition to the 
biasing force of the elastic member, and to receive 
the driving force from the driving force transmitting 
means so that the regulation of the intermediate 
plate is released, thereby shifting the intermediate 
plate from the .waiting position to the sheet sup- 
plying position through the biasing force of the 
elastic member. When the intermediate plate is 
positioned in the sheet supplying position, a regu- 
lating means regulates the operation of the cam 
means. 

Further, the regulating means is constituted by 
a first gear having no gear portion and connected 
to the cam means, a second gear connected to the 
driving force transmitting means and capable of 
meshing with the first gear, and a stop means for 
stopping the first gear to a predetermined position 
so that the second gear is positioned at the no 
gear portion of the first gear to regulate the opera- 
tion of the cam means. 

Another object of the present invention is to 
provide a sheet feeding apparatus wherein it is not 
needed to control the shifting movement of the 
intermediate plate whenever each sheet is supplied 
and the number of revolutions of the sheet supply 
means can be freely set in correspondence to the 
sheet path. 



In order to achieve the above object, the sheet 
feeding apparatus according to the present inven- 
tion comprises a sheet containing means adapted 
to support sheets and capable of shifting between 
5 a sheet supplying position and a waiting position; a 
sheet supply means for feeding out the sheet sup- 
pprted by the sheet containing means at the sheet 
supplying position; a driving force transmitting 
means connected to the sheet supply means and 
jo adapted to transmit a driving force from a drive 
source; a connection means for connecting and 
disconnecting between the driving force transmit- 
ting means and the sheet supply means; a holding 
means connected to the driving force transmitting 
/s means so that the sheet containing means is shift- 
ed to the sheet supplying position by the driving 
force transmitted to the sheet supply means and 
capable of holding the sheet containing means at 
the sheet supplying position; and a control means 
20 for controlling the operations of the connection 
means and of the holding means. 

With this arrangement, the sheet containing 
means can be held at the sheet supplying position 
by utilizing the driving force (from the drive 
25 source) for driving the sheet supply means, and the 
impact noise which may be generated whenever 
each sheet is supplied can be prevented. Further, 
by properly transmitting the driving force from the 
driving force transmitting means to the sheet sup- 
30 ply means through the connection means, since 
the feeding-out action of the sheet supply means 
can be freely set regardless of the position of the 
sheet containing means, the sheet can positively 
be fed out in response to'the sheet path length. 
35 More particularly, the connection means com- 

prises a spring clutch interposed between the 
sheet supply means and the driving force transmit- 
ting means, and a circuit means for turning the 
spring clutch ON or OFF. By using this spring 
40 clutch, ON/OFF of the spring clutch can be con- 
trolled in response to the sheet path length to feed 
out the sheet by an appropriate length. 

BRIEF DESCRIPTION OF THE DRAWINGS 

45 

Fig. 1 is an elevational sectional view of a laser 
beam printer as an image forming system to 
which the present invention is applied; 
Fig. 2 is a perspective view of a sheet feeding 
so apparatus according to a preferred embodiment 
of the present invention; 

Fig. 3 is a plan view of a clutch mechanism of 
the sheet feeding apparatus of Fig. 2; 
Fig. 4 is an elevational view of the clutch 
55 mechanism of Fig. 3; 

Fig. 5 is a plan view of a detection means of the 

sheet feeding apparatus of Fig. 2; 

Fig. 6 is an elevational view of a bias mecha- 
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nism of the sheet feeding apparatus of Fig. 2; 
Fig. 7 is a view showing a condition that an 
intermediate piate is separated from a sheet 
supply roller in the sheet feeding apparatus of 
Fig. 2; 

Fig. 8 is a view showing a condition that the 
intermediate plate is urged against the sheet 
supply roller in the sheet feeding apparatus of 
Fig. 2; 

Fig. 9 is an elevational sectional view showing a 
condition that a sheet is supplied from a cas- 
sette in the printer of Fig. 1; 
Fig. 10 is an elevational sectional view showing 
the mounting and dismounting of the cassette; 
Fig. 11 is an elevational view showing another 
embodiment of the cassette; 
Figs. 12A, 12B and 13A. 13B are partial sec- 
tional view showing an operation of a guide 
disposed at a junction between feeding paths in 
the printer of Fig. 1 ; 

Figs. 14A and 14B are views showing an opera- 
tion of a guide according to another embodi- 
ment disposed at the junction between the feed- 
ing paths; 

Figs. 15A and 15B are views showing an opera- 
tion of a guide according to a further embodi- 
ment disposed at the junction between the feed- 
ing paths; 

Fig. 16 is an elevational sectional view of a drive 
connecting mechanism for ejector rollers in the 
printer of Fig. 1; 

Fig. 17 is a view showing an operation of the 
mechanism of Fig. 16; 

Fig. 18 is an elevational view of a drive connect- 
ing mechanism for ejector rollers according to 
another embodiment; 

Fig. 19 is an elevational sectional view showing 
a condition that a front plate of the printer of Fig. 
1 is released; 

Fig. 20 is a side view showing another example 
of a guide member of the printer of Fig. 1 ; 
Fig. 21 is a perspective view of the guide mem-, 
ber of Fig. 20; 

Fig. 22 is an elevational sectional view of an- 
other embodiment of a laser beam printer to 
which the present invention is applied; 
Fig. 23 is an elevational sectional view showing 
an operation of an auxiliary guide member dur- 
ing the mounting and dismounting of the cas- 
sette; 

Fig. 24 is an elevational sectional view showing 
a condition that the sheet is supplied by the 
auxiliary guide member; 

Fig. 25 is an elevational sectional view showing 
a condition that the sheet is removed when the 
jamming of the sheet occurs; 
Fig. 26 is an elevational sectional view of a 
conventional laser beam printer as an example; 



Fig. 27 is an elevational sectional view of a 
conventional sheet feeding apparatus as an ex- 
ample: 

Fig. 28 is a view showing a condition that an 
5 intermediate plate is separated from a sheet 

supply roller by means of a conventional clutch 
mechanism; and 

Fig. 29 is a view showing a condition that the 
intermediate plate is urged against the sheet 
io supply roller by means of the conventional 

clutch mechanism. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS '. 

The present invention will now be explained in 
connection with embodiments thereof with refer- 
ence to the accompanying drawings. 

Fig. 1 is an elevational sectional view of a laser 

20 beam printer (image forming system) 101 to which 
the present invention is applied. In Fig. 1. a right 
side is a front side of the laser beam printer 101. 

The laser beam printer 101 has a body frame 
102, and a pivotable printer front plate 105 pivotally 

25 mounted on the body frame by means of a hinge 
shaft 103. A process cartridge 106 including a 
photosensitive drum 107 rotated in a direction 
shown by the arrow, a primary charger 109 for 
uniformly charging the photosensitive drum 107, a 

30 developing device 110 and a cleaner 111 having a 
cleaning blade 11 la is contained within the body 
frame 302. The developing device 110 comprises a 
developing sleeve 112, a developer container 110a 
containing toner 113-tfierein and the like. 

35 The photosensitive drum 107 of the process 

cartridge 106 is exposed by a laser beam L pass- 
ing through an opening 106b formed in an outer 
cover 106a to form a latent image thereon. A laser 
scanner 115 for emitting the laser beam I is con- 

40 stituted by a scanner motor 1 16. a polygonal mirror 
1 17. a lens 1 19 and the like, and serves to expose 
the photosensitive drum 107 by illuminating the 
laser beam L onto the photosensitive drum in re- 
sponse to image information. When the process 

45 cartridge 106 is mounted within the laser beam 
printer 101. it is mechanically and electrically con- 
nected to the laser beam printer 101. 

A sheet supply tray 12 constituting a first sheet 
supply portion is removably mounted on the printer 

so front plate 105 and a plurality of sheets Pt are 
stacked on the tray 12. At a downstream side of 
the tray 12, there are disposed a sheet supply 
roller 15 for supplying the sheet Pt and a separat- 
ing pad 122 for separating the sheets Pi one by 

55 one. A first sheet feeding path 125 for guiding the 
sheet Pt is disposed between the sheet supply 
roller 15 and a pair of regist rollers 123 arranged at 
a downstream side of the sheet supply roller. 
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On the other hand, a sheet supply cassette 1 26 
constituting a second sheet supply portion has an 
intermediate plate 127 on which sheets P2 are 
stacked, and a pressure plate 129 for biasing a 
front part of the intermediate plate 127 upwardly. 
The pressure plate 129 tends to rotate in a clock- 
wise direction (Fig. 1) by a spring force of a ten- 
sion spring 130. The sheets P 2 are urged against a 
sheet supply roller 131, and an uppermost sheet 
P 2 is separated from the other sheets by means of 
a separating pawl or claw 132 and is fed to a 
second sheet feeding path 133 by means of the 
sheet supply roller 1 31 rotating in a direction 
shown by the arrow. 

Between the sheet supply roller 131 and the 
second sheet feeding path 133. a cassette guide 
135 is mounted on the sheet supply cassette 126 
for up-and-down movement The cassette guide 
135 has substantially the same length {looked at 
from an upper side) as a width of the sheet. The 
cassette guide 135 is biased upwardly by a spring 
force of a compression spring. 136 so that an upper 
portion 135a of the cassette guide extends into the 
body, frame 102. !n order to guide the sheet P2 
supplied from the sheet supply cassette 126 by 
means of the cassette guide 135 to the second 
sheet feeding path 133. a sheet feeding path 104 is 
provided. The sheet supply cassette 126 can be 
inserted into the body frame 102 along a direction 
Y and be removed from the body frame along a 
direction X. 

The second sheet feeding path 133 is joined to 
the first sheet feeding path 125 at a junction 140 
disposed at the downstream side of the regist 
rollers 123. A sheet feeding path 141 for guiding a 
sheet supplied from a sheet supply cassette (not 
shown) which can be additionally provided below 
the sheet supply cassette 126 is also joined to the 
junction 140. A sheet guide member 143 is pivot- " 
ally mounted at the junction 140, so that the first 
sheet feeding path 125. the second sheet feeding 
path 133 and the additional sheet feeding path 141 
can be changed over. 

A transfer roller 145 is urged against the pho- 
tosensitive drum 107 so that the sheet Pi (P 2 ) fed 
from the regist rollers 123 is contacted by the 
photosensitive drum 107 to transfer the toner im- 
age onto the sheet Pi (P 2 ). At a downstream side 
of the transfer roller 145. there are disposed a 
guide plate 147 for directing the sheet Pi (P 2 ) after 
the transferring operation to a fixing device 1 46 and 
a sheet guide member 150 fixed to a lower portion 
of a frame 149 of the fixing device. The fixing 
device 146 comprises a fixing heat roller 146a and 
a pressure roller 146b for urging the sheet Pi (P 2 ) 
against the heat roller 146a. 

At a downstream side of the fixing device 146. 
there are disposed a fixing guide 152 secured to 



the printer front plate 105, and an ejector guide 153 
provided on the body frame 102. Further, at a 
down streamside of the ejector guide 153. a group 
of ejector rollers 1 57 including an ejector roller 1 55 
5 and a plurality of small ejector rollers 156 urged 
against the ejector roller 155 are arranged. The 
sheets Pi (P 2 ) ejected by the group of ejector 
rollers 157 are stacked on an ejector tray 159. 

In response to a printer command inputted to 
10 the laser beam printer (image forming system) 101, 
the sheet Pi (P 2 ) is supplied from either the sheet 
supply tray 12 or the sheet supply cassette 126. 
and the supplied sheet Pi (P 2 ) is fed, through the 
junction 140, to the paired regist rollers 123. where 
t$ the skew-feed of the sheet is corrected and from 
where the sheet is fed to the photosensitive drum 
107 at the predetermined timing. Then, the toner 
image is transferred from the photosensitive drum 
to the sheet. After the transferring operation, the 
20 sheet P t (P 2 ) is fed to the fixing device 146. where 
the transferred image is fixed onto the sheet. Then, 
the sheet is ejected onto the ejector tray 159 
through the fixing guide 152. ejector guide 153 and 
ejector roller group 1 57. 
25 Next, a sheet supply unit 27 including the 

sheet supply tray. 12 will be fully explained with 
reference to Fig. 2. 

An electromagnetic spring clutch 39 is moun- 
ted on the drive shaft 16 on which the sheet supply 
30 roller 15 is rotatably mounted, in the proximity of 
the sheet supply roller. 8y the operation of the 
electromagnetic clutch 39, the driving force from 
the drive shaft 16 is transmitted to the sheet supply 
roller 15. The drive shaft. 16 is rotatably supported 
35 by bearings 35. 36, antfa drive gear 37 secured to 
one end of the drive shaft receives the driving 
force from the laser beam printer 101 to be rotated 
in a direction shown by the arrow 29. By turning 
ON a switch 40a of an electric circuit 40 for the 
40 electromagnetic spring clutch 39, the electromag- 
netic clutch 39 is activated to rotate the sheet 
supply roller 15 connected to an output portion. 

The sheet P? rested on the sheet supply tray 
12 is fed to the paired regist rollers 17 by the 
45 rotation of the sheet supply roller 15 while being 
guided by a sheet guide 41. When a sensor 42 
positioned in the sheet feeding path sends a signal 
representative of the fact that it detects the pas- 
sage of the sheet to a computer C shown in Fig. 1. 
so the computer C sends a command regarding the 
residual energization time to the electric circuit 40. 
thus finishing one sheet feeding operation. 

Next, the pressure engagement and disen- 
gagement between an intermediate plate 30 and 
55 the sheet supply roller 15 will be explained. 

A cam set 45 is rotatably mounted on the drive 
shaft 16. which cam set comprises an eccentric 
cam 45a as shown in Fig. 7, an elongated biasing 
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cam 45b as shown in Fig. 6, a cam 45c for a 
detection switch, as shown in Fig. 5. and a notched 
gear 45d (gear having no gear portion) as shown in 
Fig. 4, these elements 45a - 45d being formed 
integrally. A gear 46 secured to the drive shaft 16 
is meshed with an elongated common gear 47 
which in turn can be meshed with a gear portion 
45f of the notched gear 45d. 

A pair of stoppers 45e is arranged at one side 
of the notched gear 45d, and, as shown in Fig. 3. a 
pawl 51 a formed on a free end of a clutch arm 51 
is engaged by the stopper 45e. The clutch arm 51 
supported at its base portion by a support shaft 52 
is biased by a spring force of a tension spring 53 
so that the pawl 51a is urged against the notched 
gear 45d. Further, a plunger 50a of a DC solenoid 
50 is pivotally mounted on the clutch arm 51 via a 
pin 50b. 

A support arm 31 is attached to one side of the 
intermediate plate 30, and a protruded portion 31a 
formed on a free end of the support arm is biased 
to pressure contact with the eccentric cam 45a by 
a spring force of a tension spring 33 attached to 
the intermediate plate 30. Further, as shown in Fig. 
6. one end of an arm 56 pivotally mounted on a 
support shaft 55 is urged against the biasing cam 
45b, which arm 56 serves to bias the biasing cam 
45b to rotate the latter in a direction shown by the 
arrow, via tension spring 57. The biasing cam 45b, 
arm 56 and tension spring 57 constitute a biasing 
mechanism. Further, the notched gear 45d shown 
in Fig. 3. clutch arm 51 and DC solenoid 50 con- 
stitute a clutch mechanism 43. 

When the switch 49a of the electric circuit 49 
shown in Fig. 2 is closed by the command from the 
computer (controlling portion) C shown in Fig. 1, 
the DC solenoid 50 is activated to disengage the 
pawl 51a of the clutch arm 51 from the stopper 45e 
of the notched gear 45d. Consequently, the arm 
shown in Fig. 6 rotates the biasing cam 45b in the 
direction shown by the arrow by the spring force of 
the tension spring 57. At the same time, the 
notched gear 45d shown in Fig. 4 is rotated in the 
direction shown by the arrow so that the toothed 
portion 45f is meshed with the common gear 47, 
with the result that the cam set 45 is rotated in the 
direction shown by the arrow by a half revolution. 

In this case, the electric circuit 49 is being 
disenergized so that the clutch arm 51 is abutted 
against the notched gear 45d by the spring force of 
the tension spring 53. Since the two stoppers 45e 
are diametrically opposed to each other on the 
notched gear 45d. when the cam set 45 is rotated 
by a half revolution, the stopper 45e is engaged by 
the pawl 51a of the clutch arm 51 again, thus 
stopping the rotation of the cam set 45. Inciden- 
tally, as shown in Fig. 4, when the common gear 
47 is positioned at the no gear portion of the 



notched gear 45d. the cam set 45 is always sub- 
jected to the force tending to rotate the cam set in 
the direction shown by the arrow, by the action of 
the biasing mechanism 59 shown in Fig. 5. 
5 By the half revolution of the cam set 45. the 

intermediate plate 30 changes from a condition 
shown in Fig. 7 to a condition shown in Fig. 8. in 
response to the rotation of the eccentric cam 45a. 
That is to say, by rotating the eccentric cam 45a 

io by a half revolution from the position shown in Fig. 
7. the intermediate plate 30 is rotated to lift the free 
end thereof by the spring force of the tension 
spring 33. so that the sheets Pi stacked on the tray 
12 is urged against the sheet supply roller 15 to 

75 permit the feeding-out of the sheet. In this con- 
dition, when the sheet supply roller 15 is rotated, 
the sheets Pi are continuously supplied. Thus, it is 
not needed to lift and lower the intermediate plate 
whenever each sheet Pt is supplied. 

20 By repeating the above operation to further 

rotate the cam set 45 by a half revolution, the 
relation between the intermediate plate 30 and the 
sheet supply roller 15 is changed from the con- 
dition shown in Fig. 8 to the condition shown in Fig. 

25 7 wherein the sheets Pi are separated from the 
sheet supply roller 15, thereby facilitating reple_n - 
ishing new sheets on the intermediate plate 30. 

A detection mechanism 63 shown in Fig. 5 is 
provided for detecting the present relation between 

30 the intermediate plate 30 and the sheet supply 
roller 1 5 and for inputing a signal representative of 
such relation to the computer C during the above- 
mentioned engagement and disengagement of the 
intermediate plate 30^ with respect to the sheet 

as supply roller 15. The detection mechanism 63 
comprises the cam 45c of the cam set 45, a switch 
arm 60 urged against the cam 45c and rotatable 
around a support shaft 61. and a switch substrate 
62 * having a switch 62a turned ON/OFF by the 

40 switch arm 60. 

With this arrangement, the engagement and 
disengagement of the intermediate plate 30 and 
accordingly the sheets Pi regarding the sheet sup- 
ply roller 15. and the supplying of the sheet Pi by 

45 means of the sheet supply roller 15 are effected 
sequentially as a series of operations, incidentally, 
in the illustrated embodiment, while the clutch 
mechanism for performing the engagement and 
disengagement of the intermediate plate 30 was 

so constituted by the notched gear 45d. such mecha- 
nism may be constituted by the clutch mechanism 
as shown in Fig. 1 . 

Further, a sheet containing portion (means) 
driving means A is constituted by the aforemen- 

55 tioned clutch mechanism including the cam set 45 
and the biasing mechanism 59. The sheet contain- 
ing portion driving means A is attached to the 
sheet feeding apparatus as a separate unit which 
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causes the sheet supply unit 27 to perform a series 
of sheet supplying operations. 

According to the above-mentioned arrange- 
ment, by providing the sheet supply means includ- 
ing the sheet supply roller 15 and the electromag- 
netic spring clutch 39 and the sheet containing 
portion driving means for controlling the engage- 
ment and disengagement of the intermediate plate 
30 of the sheet supply tray 12, on the drive shaft 
16 always being rotated by the driving force from 
the printer, the following advantages can be ob- 
tained. 

(1) It is possible to voluntarily set the exchange 
and reprenishment of the sheets Pi at a soft- 
ware site, so that it is not needed to control the 
movement of the intermediate plate whenever 
each sheet Pt is supplied, thereby improving 
the endurance of the sheet feeding apparatus 
and reducing the occurrence of the impact noise 
during urging the intermediate plate against the 
sheet supply means. 

(2) In the sheet supplying operation, it is possi- 
ble to freely set the number of revolutions of the 
sheet supply roller 15 in correspondence to the 
sheet path length and to increase or decrease 
the outer diameter of the sheet supply roller 15 
without any limitation. Further, since the sheet 
supply roller 15 is directly driven by the elec- 
tromagnetic clutch 39. it is possible to reduce 
the back tension during the sheet supplying 
operation. 

Next, the cassette guide 135 used for guiding 
the sheet P2 supplied from the sheet supply cas- 
sette 126 will be described. 

During the sheet P2 supplying operation effec- 
ted by the sheet supply roller 131. the sheet P2 fed 
out from the sheet supply cassette 126 is directed 
to the cassette guide 135 included in the sheet 
supply cassette 126 and then is directed to the 
sheet feeding path 133 formed by a pre-registration 
guide 137. An upper portion 135a of the cassette 
guide 135 is positioned higher than a lower end of 
the pre-registration guide 137. so that, when the 
sheet P2 passes through the sheet feeding path 
1 04, a loop Po is formed in a leading end portion of 
the sheet P2 as shown in Fig. 9. The looped 
leading end portion of the sheet P2 can uniformly 
advance along the transfer roller 145 due to the 
repelling force of the sheet itself. 

Fig. 10 shows a condition of the cassette guide 
135 when the sheet supply cassette 126 is being 
removed along the direction X. 

As already described with reference to Fig. 9. 
although the upper portion of the cassette guide 
135 is positioned higher than the lower end of the 
pre-registration guide 137, when the sheet supply 
cassette 126 is shifted in the direction X. the upper 
portion 135a of the cassette guide 135 is pushed 



down by a lower surface of the body frame 1 02 to 
be retracted. Consequently, the cassette guide 1 35 
can pass through the pre-registration guide 137 
and the bottom of the body frame 102. thereby 
5 avoiding the interference between the cassette 
guide 135 and the body frame 102 during the 
shifting movement of the sheet supply cassette 126 
toward the direction X. Similarly, when the sheet 
supply cassette 126 is inserted along the direction 

io Y, since the cassette guide 135 can be pushed 
downwardly, the interference between the cassette 
guide and the body frame and/or pre-registration 
guide can be avoided. 

Fig. 1 1 shows another embodiment of the cas- 

/s sette guide. 

In this embodiment, the sheet supply cassette 
126 is provided with an elastic member 139, in 
place of the aforementioned cassette guide 135. An 
upper portion of the elastic member 139 extends 

20 into the body frame 102 to form the sheet feeding 
path 104. The sheet P2 fed by the sheet supply 
roller 131 is directed to the sheet feeding path 133 
by means of the elastic member 139 and then is 
fed to the regist rollers 123. Further, when the 

25 sheet supply cassette 126 is inserted into or re- 
moved from the body frame 102, since the elastic 
member 139 can be retracted below the bottoms of 
the pre-registration guide 137 and of the body 
frame 102 by its own elasticity, the interference 

30 between the elastic member and the pre-registra- 
tion guide and/or the body frame can be avoided, 
whereby the removal and insertion of the sheet 
supply cassette 126 can be performed smoothly. 
Further, in the aboye-mentioned embodiments, 

35 while an example that the body frame 102 is posi- 
tioned above the sheet supply cassette 126 was 
explained, if a further or additional sheet supply 
cassette is arranged above the sheet supply cas- 
sette 126 (dual cassette arrangement), the cassette 

40 guide 135 or 139 can be similarly functioned. 

With the above-mentioned arrangement, since 
the height of the introduction opening for the sheet 
supply cassette 1 26 at the laser beam printer or at 
the sheet supplying portion can be smaller, the 

45 whole height of the image forming system such as 
the laser beam printer, copying machine and the 
like can be reduced. 

Next, a sheet guide member 143 disposed at 
the junction 140 will be explained. As shown in 

so Figs. 12 and 13. the sheet guide member 143 is 
pivotally supported at its base by the body frame 
102 via a support shaft 142, so that a free end of 
the sheet guide member is directed substantially 
uprightly. 

55 Now, when the sheet P2 is fed from the sheet 

supply cassette 126 in a condition that the sheet 
guide member 143 blocks the second sheet feed- 
ing path 133 as shown in Figs. 12A and 12B. the 



8 



13 



EP 0 464 785 A2 



14 



sheet guide member 143 is retarded or pivoted 
toward an inoperative or retarded position 1438 
(toward the first sheet feeding path 125) by the 
leading end of the firstly fed sheet P2. thereby 
opening the second sheet feeding path 133. The 
sheet P2 can be fed to the paired regist rollers 123 
without slidingly contacting with the sheet guide 
member 143. thus preventing the noise and the 
charging phenomenon due to the sliding contact 
between the sheet and the sheet guide member. 
Further, the sheet (not shown) supplied from the 
additional sheet supply cassette (not shown) can 
also be conveyed in the similar manner to the 
sheet P2. 

On the other hand, when the sheet guide mem- 
ber 143 assumes a position shown in Fig. 13, as 
the sheet Pi is supplied from the sheet supply tray 
12, the sheet guide member 143 is retarded or 
pivoted toward an inoperative or retarded position 
143A (toward the second sheet feeding path 133) 
by the leading end of the firstly fed sheet P:. 
thereby opening the first sheet feeding path 125. 
Thus, the sheet Pi can be stably fed to the paired 
regist rollers 123 without slidingly contacting with 
the sheet guide member 143. 

When the sheet guide member 143 is retarded 
to the retarded position 143B as shown in Fig. 13A 
by the action of the sheet P2 fed from the second 
sheet feeding path 133. as shown in Fig. 138. the 
sheet guide member 143 is biased to rotate in a 
clockwise direction by its own weight, whereby the 
sheet guide member 143 is held in the retarded 
position 1438 by its own weight. Similarly, when 
the sheet guide member 143 is pivoted to the 
retarded position 143A as shown in Fig. 12A by the 
action of the sheet Pt fed from the first sheet 
feeding path 125. as shown in Fig. 12B. since the 
sheet guide member 143 is biased to rotate in an 
anti-clockwise direction by its own weight, the 
sheet guide member 143 is held in the retarded 
position 1 43A by its own weight. 

As shown in the illustrated embodiment, sinde 
the sheet feeding paths 125, 133 change their 
postures from a substantially horizontal condition to 
a vertical condition at an area where the first sheet 
feeding path 125 joins to the second sheet feeding 
path 133, these first and second sheet feeding 
paths 125, 133 are joined together at their curved 
portions. In this case, if a thicker sheet such as a 
thicker paper, post card, envelope and the like is 
fed. the greater the radius df curvature of each 
sheet feeding path the less the formation of shrink- 
age in the sheet and/or poor feeding of the sheet 
are apt to be occurred. 

However, for example, if a fixed junction (i.e.. 
having no changing-over means) for the sheet 
feeding paths is used, the radius of curvature of 
each sheet feeding path will be limited. To the 



contrary, as in the illustrated embodiment, when 
the sheet guide member 143 is provided at the 
junction 140 for blocking one of the sheet feeding 
paths which is not used for guiding the sheet, the 

5 radius of curvature of the sheet feeding path which 
is now used for guiding the sheet can be increased 
at the maximum, whereby it is possible to feed the 
sheet more stably. In this way, by providing the 
sheet guide member at the junction between the 

10 sheet feeding paths having the opposed curva- 
tures, the more stable sheet feeding operation can 
be obtained. 

In an embodiment shown in Fig. 14, a sheet 
feeding path disposed at a downstream side of the 

;s junction 140 extends substantially in a horizontal 
direction. A tension spring 161 is arranged between 
the sheet guide member 143 disposed at the junc- 
tion 140 and a pin 160 formed on the body frame 
102. The support shaft 142 is positioned substan- 

20 tially at an intermediate point of the tension spring 
161. The tension spring 161, sheet guide member 
143 and support shaft 142 constitute a toggle 
mechansim. 

When the sheet guide member 143 assumes a 

25 position shown in Fig. 14A, as the sheet P2 is fed 
from the second sheet feeding path 133. as shown 
in Fig. 146, the sheet guide member 143 is rotated 
to retard toward the retarded position 143B (toward 
the first sheet feeding path 125) and is held in the 

30 retarded position by means of the toggle mecha- 
nism. Similarly, when the sheet guide member 143 
assumes a position shown in Fig. 14B, as the sheet 
Pi is fed from the first sheet feeding path 125. as 
shown in Fig. 14A. tfte sheet guide member 143 is 

35 rotated from the position shown in Fig. 14B to the 
retarded position 143A shown in Fig. 14A and is 
held in the retarded position 143A by means of the 
toggle mechanism. 

Fig. 15 shows another embodiment of the 

40 sheet guide member disposed at the junction. 

In this embodiment (Figs. 15A and 158). the 
sheet guide member 143 are not pivoted as in the 
previous embodiment, but is translated substan- 
tially in a horizontal direction. In Fig. 15A, an elon- 

45 gated slots 162 formed in the body frame 102 are 
disposed at the junction 140 between the first 
sheet feeding path 1 25 and the second sheet feed- 
ing path 133. As shown in Fig. 15B. a sliding 
projections 143a formed on both side portions of 

so the sheet guide member 143 are slidingly engaged 
by the elongated slots 162. Further, in the illus- 
trated embodiment, the sheet guide member 143 
has a downwardly tapered configuration, so that, 
when the inclined surface of the sheet guide mem- 

55 ber 143 is pushed by the leading end of the 
supplied sheet Pi (P2). the sheet guide member 
143 is shifted to the retarded position (inoperative 
side), thereby opening the sheet feeding path 133 
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(125) which is to be utilized. The sheet guide 
member 143 according to this embodiment is also 
held in the retarded position by its own weight. 

As mentioned above, since the sheet guide 
member for changing-over the sheet feeding paths 5 
is arranged at the junction between a plurality of 
sheet feeding paths so that the sheet guide mem- 
ber can be selectively shifted to the retarded posi- 
tion where it closes the inoperative or non-used 
snee t feeding path by the feed sheet, the sheets to 
being fed do not slidingly contact with the sheet 
guide member, whereby the charging of the sheet 
and the distortion of the image (due to the charging 
of the sheet) formed on the sheet and/or resistance 
of the sheet guide member to the sheet and the t$ 
reduction in the sheet feeding speed (due to such 
resistance) can be prevented, and further, the noise 
generated by the sliding contact between the sheet 
and the sheet guide member can also be elimi- 
nated. 20 

Further, since the sheet guide member is shift- 
ed to the retarded position and is held there by the 
fed sheet, it is not needed to provide special driv- 
ing means for shifting the sheet guide member to 
the retarded position and special holding means for 25 
holding the sheet guide member in the retarded 
position, thereby providing a stable sheet feeding 
apparatus which is simple, inexpensive and reli- 
able. 

Next, a jam treatment mechansim provided at 30 
the sheet ejecting portion will be explained. 

In Fig. 1, the small ejector rollers 156 in the 
ejector roller group 157 are pivotally supported by 
a support member 160 and are urged against the 
ejector roller 155 by means of a pressurizing 35 
spring 161. Further, a drum gear 173 integrally 
formed with the photosensitive drum 107 is mesh- 
ed with a drive gear 172 connected to a drive 
source (not shown), as shown in Fig. 16. 

As idle gear 171 meshed with the drive gear *o 
172 and an idle gear 170 meshed with the idle 
gear 171 are pivotally supported by a support plate 
165, respectively. Further, a connection gear 163 
meshed with the idle gear 170 can be rocked 
around a rotation axis of the idle gear 170 between js 
a position shown by the solid line in Fig. 16 and a 
position shown by the broken line. To this end, a 
bearing 163a for the connection gear 163 can be 
guided in a slot 165a formed in the support plate 
165. In addition, both ends of a torsion spring 167 so 
attached to a support shaft 166 are engaged by a 
pin 169 and the bearing 163a. respectively, so that 
the connection gear 163 is urged against an ejector 
roller gear 162. The bearing 163a, slot 165a. tor- 
sion spring 167 and the like constitute a rocking 55 
mechanism 164 for rocking the connection gear 
163. Further, a gear train positioned from the drive 
gear 172 to the connection gear 163 constitutes a 



drive connecting mechanism 168 for transmitting a 
driving force of the drive gear 172 to the ejector 
roller gear 162. 

A release lever 175 is pivotally mounted on the 
support plate 165 via a support shaft 176. which 
release lever 175 is biased in an anti-clockwise 
direction (Fig. 16) by a pressurizing spring 177. An 
outer end portion (right end portion in Fig. 16) of 
the release lever 175 assumes a condition shown 
in Fig. 16 wherein the release lever has been 
rotated in a clockwise direction by a fixing frame 
149 when the printer front plate 105 is closed as 
shown in Fig. 16. In this condition, the connection 
gear 163 assumes the broken line position where it 
is meshed with the ejector roller gear 162 so tttat 
the driving force of the drive gear 172 is transmit- 
ted to the ejector roller gear. 

Now, if the sheet is jammed in the fixing device 
146, by opening a cover 182. the jammed sheet 
can be removed. If the sheet is jammed in the 
ejector roller group 157, the printer front plate 105 
is opened as shown in Fig. 17. By opening the 
printer front plate 105, the release lever 175 is 
rotated from a broken line position (Fig. 17) to a 
solid line position by the pressurizing spring 177. 

By the above rotation of the release lever 175. 
an inner end (left end in Fig. 17) of the release 
lever 175 urgingly rotates the bearing 163a to rock 
the connection gear 163 from the broken line posi- 
tion to the solid line position, thus releasing the 
driving connection between the connection gear 
163. and the ejector roller gear 162 and the ejector 
roller 155 integral with the ejector roller gear. In 
this condition, since, tfte ejector roller group 157 is 
disconnected from the drive gear 172. the ejector 
roller group can easily be rotated manually, thus 
easily removing the jammed sheet. 

Further, when the printer front plate 105 is 
closed as shown in Fig. 16 after the jam treatment 
operation has been finished, since the release lever 
175 is rotated in the clockwise direction by the 
fixing frame 149. the connection gear 163 is en- 
gaged by the ejector roller gear 162 again by 
means of the torsion spring 163. with the result that 
the driving force of the drive gear 172 can be 
transmitted to the ejector roller group 157. 

In addition, in a condition that the printer front 
plate 105 is closed, when the sheet remaining in 
the ejector roller group 157 is pulled toward the 
ejecting direction, the ejector roller gear 162 is 
rotated in a direction shown by the arrow 
(clockwise direction). In response to this rotation of 
the ejector roller gear, the connection gear 163 
tries to rotate in a direction shown by the arrow 
(anti-clockwise direction). However, since the idle 
gear 170 meshed with the connection gear 172 is 
not rotated, the connection gear 163 rolles on the 
idle gear 170. thereby releasing the connection 
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between the connection gear 163 and the ejector 
roller gear 162. 

Fig. 18 shows a drive connecting mechanism 
according to another embodiment. 

In this embodiment, the release lever 175 is 
biased in a clockwise direction in Fig. 18 by means 
of the pressurising spring 177. Further, a plunger 
180a of a solenoid 180 is connected to an inner 
end of the release lever 175. When the jamming of 
the sheet is detected in the ejector roller group 
157, the solenoid 180 is activated so that the 
release lever 175 is rotated from the broken line 
position to the solid line position. Such rotation of 
the release lever 175 causes the disconnection 
between the release lever and the ejector roller 
gear 162, with the result that the jammed sheet can 
easily be removed. 

As mentioned above, since the drive system 
for driving the ejector roller group is arranged at 
the body frame side, even when the printer front 
plate is opened and closed during the jam treat- 
ment operation, the gears do not strike against 
each other. Consequently, the collision of the gears 
and the damage of the gears can be prevented 
during the opening and closing of the printer front 
plate, and the driving system can be simplified, 
thus making the apparatus inexpensive. Further, 
since the rocking movement of the connection gear 
for performing the connection and disconnection of 
the driving system is obtained by the bearing 163a 
and the slot 165a for guiding the bearing, any arms 
for rocking the connection gear are not required, 
thus making the apparatus inexpensive. 

Next, a guide arranged between the transfer- 
ring portion and the fixing device 146 will be ex- 
plained. 

In Fig. 19. the sheet supply tray 12. sheet 
supply roller 15. transfer roller 145. guide plate 147 
and fixing device 146 are mounted on the printer 
front plate 105, so that, if the fed sheet Pi {P2) is 
jammed, the jammed sheet can be removed after 
the printer front plate 105 is opened as shown in 
Fig. 19. 

In response to the printer command inputed to 
the laser beam printer 101, the sheet Pi (P2) is 
supplied from either the sheet supply tray 12 or the 
sheet supply cassette 126. and the supplied sheet 
Pi (P?) is fed. through the junction 140. to the 
paired regist rollers 123. where the s kew-feed of 
the sheet is corrected and from where the sheet is 
fed to the photosensitive drum 107 at the predeter- 
mined timing. 

While the sheet Pt {P2) is being moved be- 
tween the photosensitive drum 107 and the transfer 
roller 145, by a voltage (having a polarity opposite 
to that of the toner) applied to the transfer roller 
145 and an urging force between the photosen- 
sitive drum 107 and the transfer roller 145, the 



toner images formed on the photosensitive drum 
107 are sequentially transferred on the sheets Pi - 
(P2). The application of the voltage to the transfer 
roller 145 is effected when the leading end of the 

5 sheet Pi (P2) reaches the contact area (transfer 
portion) between the, photosensitive drum 107 and 
the transfer roller 145. 

After the sheet Pi (P2) has passed through the 
transfer portion, it is separated from the photosen- 

10 sitive drum 107 and then is guided by a guide 
plate 147 or a sheet guide member 150 to reach 
the fixing device 146. After the toner image is fixed 
onto the sheet Pi (P2) in the fixing device 146, the 
sheet is ejected onto the ejector tray 159 by means 

is of the ejector roller group 157. 

After the transferring operation, the residual 
toner and other contaminations remaining on the 
photosensitive drum 107 are removed by the 
cleaner 111 so that the drum can be used repeat- 

20 edly to form the latent image thereon. 

As mentioned above, in the illustrated embodi- 
ment, since the sheet guide member 150 is dis- 
posed at a side of the surface of the sheet Pi (P2) 
on which the toner image is transferred, after the 

25 transferring operation, the sheet Pi (P2) is pre- 
vented from entering into the cleaning blade 111a 
of the cleaner 111. with the result that the jamming 
of the sheet can be avoided and the sheet-Pi (P2) 
can be surely fed to the fixing device 146. 

30 Figs. 20 and 21 show another example of the 

sheet guide member. 

In Figs. 20 and 21, spacers 150a are attached 
to both lateral edge portions of the sheet guide 
member 1 50, which^-spacers are abutted against 

35 the photosensitive* drum 107 at their free ends. 
Each spacer 150a is made of molded material and 
has a thickness of about t.5 mm. With this ar- 
rangement of the sheet guide member 150, a gap 
t (about 1 mm) is provided between the sheet 

40 guide member 150 and the photosensitive drum 
107, and the sheet Pi (P2) is prevented from 
advancing toward the cleaner 1 1 1 by means of the 
spacers 150a. with the result that the jamming of 
the sheet Pi (P2) can be avoided. 

45 As mentioned above, since the sheet guide 

member 150 for guiding the sheet to the fixing 
device 146 is disposed at a downstream side of the 
photosensitive drum and at the side of the surface 
of the sheet on which the toner image is trans- 

50 ferred, after the transferring operation, the sheet 
can be surely fed to the fixing device 146 and the 
jamming of the sheet which may occur imme- 
diately after the transferring operation can be re- 
duced considerably. 

55 Next, another embodiment of a laser beam 

printer incorporating the sheet supply unit 27 of 
Fig. 2 therein will be explained with reference to 
Fig. 22. 
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As shown in Fig. 22. according to this embodi- 
ment, a sheet feeding apparatus A is integrally 
formed with a laser beam printer C, and a sheet 
feeding apparatus B is designed as an optional 
removable unit which is provided independently 5 
from the laser beam printer C and can be com- 
bined with the printer. According to this embodi- 
ment, the sheet feeding apparatus B is rested on 
an installation base D. and the sheet feeding ap- 
paratus A (integral with the laser beam printer C) ;o 
and the laser beam printer C are positioned and 
rested on the sheet feeding apparatus B. The posi- 
tioning of the sheet feeding apparatus A with re- 
spect to the sheet feeding apparatus B is effected 
by fitting projections (not shown) formed on the 75 
sheet feeding apparatus B into corresponding holes 
(not shown) formed in the sheet feeding apparatus 
A. 

The sheet feeding apparatuses A and B each 
includes a sheet feeder portion 240 having a sheet 20 
supply roller 216. 217, and a cassette 21 5A, 21 5B 
which can be inserted into and removed from the 
sheet feeder portion 240. 

A plurality of sheet introduction openings 211. 
212, 213 are formed in a bottom surface of a body 25 
frame 201 of the printer. As will be described later, 
the sheet introduction openings 211 - 213 are dis- 
posed so that the sheets entered into these open- 
ings can be directed to a pair . of regist rollers 210 
arranged within the body frame 201. Particularly, 30 
the sheet introduction opening 212 serves to re- 
ceive the sheet supplied from the sheet feeding 
apparatus B. When the cassette 21 5A is inserted 
into the sheet feeding apparatus A in the body 
frame 20 1. the cassette 215A is positioned by a 35 
pressure shaft 230 so that a guide path 222 formed 
in the cassette 21 5A is situated below the sheet 
introduction opening 212. 

The sheet P 2 in the cassette 215A is fed injo 
the sheet introduction opening 211 by means of 40 
the sheet supply roller 216 and then is fed to the 
paired regist rollers 210. A latent image is formed 
on a photosensitive drum 203 by a laser beam 
scanner 202, and a toner image obtained by devel- 
oping the latent image is transferred onto the sheet 45 
P2 fed from the paired regist rollers 210. After the 
transferring operation, the sheet P 2 is fed to a 
fixing device 205 t where the toner image is fixed to 
the sheet. Thereafter, the sheet is ejected onto an 
ejector tray 207 by means of a group of ejector so 
rollers 206. 

On the other hand, the sheet P3 in the lower 
cassette 21 5B is fed out by the sheet supply roller 
217. and then is fed to conveying rollers 223, 225 
through a cassette guide 237 and a conveying 55 
guide 236. The sheet P 3 conveyed by the convey- 
ing rollers 223, 225 passes through the guide pass 
222 formed in the cassette 215A and enters into 



the sheet introduction opening 212 to be directed 
to the paired regist rollers 210 by means of a guide 
221 formed within the body frame 201. 

An auxiliary guide member 227 is pivotally 
mounted, at its base portion, on a support shaft of 
the conveying roller 225, and an additional auxiliary 
guide member 226 is rotatably (with appropriate 
resistance) mounted, at its base portion, on a free 
end of the auxiliary guide member 227 via a sup- 
port shaft 229. The auxiliary guide members 227, 
226 are biased to be rotated in clockwise directions 
by a spring force of a tension spring 232. 

While the sheet P 3 supplied from the cassette 
21 5B is being passed through the guide path 222. 
a cassette locking -pawl 233 protrudes upwardly 
from the sheet feeding apparatus B and abuts 
against an abutment 231 of the cassette 21 5 A. 
thereby preventing the extraction of the cassette 
21 5A in a direction X during the sheet P 3 supplying 
operation. 

Fig. 23 shows a condition when the cassette 
215A is extracted or removed from the sheet feed- 
ing apparatus A in the direction X. While the cas- 
sette 21 5A is being extracted from the sheet feed- 
ing apparatus A, when a rear end of the cassette 
passes through the auxiliary guide members 227, 

226, these guide members which have been held 
by the cassette 21 5A are rotated in the clockwise 
directions by the spring force of the tension spring 
232. 

When the rotations of the auxiliary guide mem- 
bers 227, 226 are finished, an auxiliary guide path 
222A is formed by the auxiliary guide members 

227, 226, as shown in Fig; 24. When the auxiliary 
guide member 227 is positioned to form the auxil- 
iary guide path 222A, a flag 227A formed integrally 
with the auxiliary guide member 227 is detected by 
a sensor 235, thus permitting the supply of the 
sheet P 3 from the cassette 21 5B. 

When the sheet P3 in the cassette 21 5B is 
being supplied through the auxiliary guide path 
222A. as shown in Fig. 24, the cassette locking 
pawl 233 is protruded upwardly by means of a 
driving mechanism (not shown) electrically con- 
trolled by the sheet feeding apparatus B. Due to 
the upward protrusion of the cassette locking pawl 
233. during the supplying of the sheet P3, the 
insertion of the cassette 21 5A into the sheet feed- 
ing apparatus A is prohibited. 

While the sheet P3 is being fed via the auxil- 
iary guide members 227, 226, if the sheet P 3 is 
jammed, the jammed sheet P3 can be removed by 
moving the upper auxiliary guide member 227 to- 
ward a direction W to retard this auxiliary guide 
member to a position shown by the solid line and 
then by manually pulling the jammed sheet out. 

With the above-mentioned arrangement, the 
following advantages can be obtained. 
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(1) Since the guide paths are provided in the 
cassettes for guiding the sheets supplied from a 
plurality of cassettes, it is possible to shorten 
the sheet feeding path for the sheet fed from 
other direction (from downward direction), thus 
preventing the supplying of the extra sheet and 
reducing the possibility of the jamming of the 
sheet. Further, since the sheet feeding path can 
be shortened, the number of pairs of conveying 
rollers for conveying the sheet can be reduced, 
thus making the apparatus inexpensive. 

(2) Since the auxiliary guide path can be pro- 
vided by the auxiliary guide members, even if 
the cassette with the guide path does not exist 
in the laser beam printer (by removing the cas- 
sette from the printer), it is possible to supply 
the sheet from the other cassette. 

(3) If any obstacle (for example, cassette, auxil- 
iary guide member or the like) exists in the 
sheet feeding path, since such obstacle can be 
detected electrically or mechanically to prohibit 
the supplying of the sheet, the consumption of 
the sheets can be avoided. 

(4) During the sheet supplying operation, since 
the erroneous insertion and removal of the cas- 
sette can be prevented by protruding the projec- 
tion member (cassette locking pawl) into the 
guide path of the cassette or the auxiliary guide 
path formed by the auxiliary guide members, 
the consumption of the sheets can be avoided. 

A sheet feeding apparatus comprising a sheet 
containing means adapted to support a plurality of 
sheets and being shiftable between a sheet sup- 
plying position and a waiting position, a sheet sup- 
ply means for feeding out the sheet supported by 
the sheet containing means at the sheet supplying 
position, a driving force transmitting means con- 
nected to the sheet supply means and adapted to 
transmit a driving force from a drive source, and a 
holding means connected to the driving force trans- 
mitting means so that the sheet containing means 
is shifted to the sheet supplying position by the 
driving force transmitted to the sheet supply means 
and capable of holding the sheet containing means 
at the sheet supplying position while the plurality of 
sheets are being supplied by the sheet supply 
means. 

Claims 

1. A sheet feeding apparatus comprising: 

a sheet containing means adapted to sup- 
port a plurality of sheets and being shiftable 
between a sheet supplying position and a wait- 
ing position; 

a sheet supply means for feeding out the 
sheet supported by said sheet containing 
means at said sheet supplying position; 



a driving force transmitting means con- 
nected to said sheet supply means and adapt- 
ed to transmit a driving force from a drive 
source; and 

5 a holding means connected to said driving 

force transmitting means for shifting said sheet 
containing means to said sheet supplying posi- 
tion by the driving force transmitted to said 
sheet supply means and for holding said sheet 

ro containing means at said sheet supplying posi- 

tion while the plurality of sheets are being 
supplied by said sheet supply means. 

2. A sheet feeding apparatus according to claim 
75 1. wherein said sheet containing means com- 
prises a pivotabie intermediate plate for sup- 
porting the sheets, and an elastic member for 
biasing said intermediate plate toward said 
sheet supplying position. 

20 

3. A sheet feeding apparatus according to claim 

2, wherein said holding means comprises a 
cam means for regulating said intermediate 
plate at said waiting position in opposition to 

25 an elastic force of said elastic member and for 

shifting said intermediate plate from said wait- 
ing position to said sheet supplying position by 
the elastic force of said elastic member whien it 
receives the driving force from said driving 

30 force transmitting means to release the regula- 

tion of said intermediate plate, and a regulating 
means for regulating the operation of said cam 
means to maintain said intermediate plate in 
said sheet supplying position. 

35 

4. A sheet feeding apparatus according to claim 

3, wherein said regulating means comprises a 
notched gear connected to said cam means, a 
gear connected to said driving force transmit- 

40 ting means and capable of meshing with said 

notched gear, and a stopper means for stop- 
ping said notched gear at a predetermined 
position to regulate the operation of said cam 
means by positioning said gear at a non-tooth- 

45 ed portion of said notched gear. 

5. A sheet feeding apparatus according to claim 

4, wherein said regulating means includes a 
detection means for detecting a relative posi- 

50 tional relation between said notched gear and 

said gear, and wherein said stopper means is 
activated on the basis of the detection of said 
detection means. 

55 6. A sheet feeding apparatus according to claim 
4, wherein said stopper means comprises 
stoppers formed on said notched gear and an 
arm engageable with said stoppers, and 
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wherein said notched gear is stopped when 
said arm is engaged by one of said stoppers. 

A sheet feeding apparatus according to claim 
3, wherein said regulating means comprises a 5 
spring clutch interposed between said cam 
means and said driving force transmitting 
means, and a circuit means for turning 
ON/OFF said spring clutch. 

to 

A sheet feeding apparatus according to claim 
1, wherein said driving force transmitting 
means has a drive shaft, and wherein said 
sheet supply means and said holding means 
are disposed on said drive shaft. ;s 

A sheet feeding apparatus comprising: 

a sheet containing means adapted to sup- 
port a plurality of sheets and being shiftabie 
between a sheet supplying position and a wait- 20 
ing position; 

a sheet supply means for feeding out the 
sheet supported by said sheet containing 
means at said sheet supplying position: 

a driving force transmitting means con- 25 
nected to said sheet supply means and adapt- 
ed to transmit a driving force from a drive 
source; 

a connection means for connecting and 
disconnecting between said driving force trans- 30 
mitting means and said sheet supply means; 

a holding means connected to said driving 
force transmitting means for shifting said sheet 
containing means to said sheet supplying posi- 
tion by the driving force transmitted to said 35 
sheet supply means and capable of holding 
said sheet containing means at said sheet sup- 
plying position; and 

a control means for bringing said connec- 
tion means to a connecting condition to cause 40 
said holding means to hold said sheet contain- 
ing means at said sheet supplying position 
while the plurality of sheets are being supplied 
by said sheet supply means. 

A sheet feeding apparatus according to claim 
9. wherein said control means changes said 
connection means from a disconnecting con- 
dition that the driving force is not transmitted 
to said sheet supply means to the connecting 50 
condition that the driving force is transmitted to 
said sheet supply means, after said sheet con- 
taining means has been maintained in said 
sheet supplying position by means of said 
holding means. 55 

A sheet feeding apparatus according to claim 
9. wherein said sheet containing means com- 



prises a pivotable intermediate plate for sup- 
porting the sheets, and an elastic member for 
biasing said intermediate plate toward said 
sheet supplying position. 

12. A sheet feeding apparatus according to claim 

11, wherein said holding means comprises a 
cam means for regulating said intermediate 
plate at said waiting position in opposition to 
an elastic force of said elastic member and for 
shifting said intermediate plate from said wait- 
ing position to said sheet supplying position by 
the elastic force of said elastic member when it 
receives the driving force from said driving 
force transmitting means to release the regula- 
tion of said intermediate plate, and a regulating 
means for regulating the operation of said cam 
means to maintain said intermediate plate in 
said sheet supplying position. 

13. A sheet feeding apparatus according to claim 

12. wherein said regulating means comprises a 
notched gear connected to said cam means, a 
gear connected to said driving force transmit- 
ting means and capable of meshing with said 
notched gear, and a stopper means for stop- 
ping said notched gear at a predetermined 
position to regulate the operation of said cam 
means by positioning said gear at a non-tooth- 
ed portion of said notched gear. 

14. A sheet feeding apparatus according to claim 
9 t wherein said connection means comprises a 
spring clutch interposed between said sheet 
supply means and said driving force transmit- 
ting means, and a. circuit means for turning 
ON/OFF said spring clutch. 

15. A sheet feeding apparatus according to claim 
9. wherein said driving force transmitting 
means has a drive shaft, and wherein said 
sheet supply means, said connection means 
and said holding means are disposed on said 
drive shaft. 

16. An image forming system comprising: 

a sheet containing means adapted to sup- 
port a plurality of sheets and being shiftabie 
between a sheet supplying position and a wait- 
ing position; 

a sheet supply means for feeding out the 
sheet supported by said sheet containing 
means at said sheet supplying position; 

a driving force transmitting means con- 
nected to said sheet supply means and adapt- 
ed to transmit a driving force from a drive 
source; 

a holding means connected to said driving 
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force transmitting means for shifting said sheet 
containing means to said sheet supplying posi- 
tion by the driving force transmitted to said 
sheet supply means and capable of holding 
said sheet containing means at said sheet sup- 5 
plying positron while the plurality of sheets are 
being supplied by said sheet supply means; 

a separating means for separating the 
sheets fed by said sheet supply means one by 
one; and ;o 

an image forming means for forming an 
image on the sheet separated by said separat- 
ing means. 

17. An image forming system according to claim ts 

16, further including a connection means for 
connecting and disconnecting between said 
driving force transmitting means and said 
sheet supply means. 

20 

18. An image forming system according to claim 

17, further including a control means for 
changing said connection means from a dis- 
connecting condition that the driving force is 

not transmitted to said sheet supply means to 25 
a connecting condition that the driving force is 
transmitted to said sheet supply means after 
said sheet containing means has been main- 
tained in said sheet supplying position by 
means of said holding means. 30 

19. An image forming system according to claim 
16, further including a second sheet containing 
means, a common sheet feeding path provided 

by joining sheet feeding paths for feeding the as 
sheets from the respective sheet containing 
means to said image forming means at a junc- 
tion, and a pivotable guide means disposed at 
said junction. 



20. An image forming system according to claim 
19, wherein said guide means is retarded to- 
ward the sheet feeding path which is not used 
at that time and is held in a retarded position. 
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FIG. 3 FIG. 4 
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FIG. 7 
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FIG. 12 A 




FIG 12 B 
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FIG 15 A 
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FIG 18 
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FIG 20 
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© Sheet feeding apparatus. 

© A sheet feeding apparatus comprising a sheet 
containing means (12) adapted to support a plurality 
of sheets (P) and being shtftable between a sheet 
supplying position and a waiting position, a sheet 
supply (15) means for feeding out the sheet sup- 
ported by the sheet containing means at the sheet 
supplying position, a driving force transmitting 



means connected to the sheet supply means and 
adapted to transmit a driving force from a drive 
source, and a holding means connected to the driv- 
ing force transmitting means so that the sheet con- 
taining means is shifted to the sheet supplying posi- 
tion by the driving force transmitted to the sheet 
supply means and capable of holding the sheet 
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